The Src family kinase Yes triggers hyperosmotic activation of the epidermal growth factor receptor and CD95.
Hyperosmotic exposure of rat hepatocytes triggers epidermal growth factor receptor (EGFR) activation, which results in an activation of the CD95 system and sensitizes the cells toward apoptosis (Reinehr, R., Schliess, F., and Haüssinger, D. (2003) FASEB J. 17, 731-733). The mechanisms underlying the hyperosmotic EGFR activation were studied. Hyperosmotic exposure (405 mosm) resulted in a rapid activation of the Src kinase family members Yes, Fyn, and Lck. Hyperosmotic Yes, but not Fyn activation, was antioxidant-sensitive and was followed by a rapid Yes/EGFR association. PP-2 abolished the hyperosmotic activation of Fyn and Lck but not activation of Yes and EGFR and their association. However, these latter processes were prevented in the presence of SU6656. SU6656 and antioxidants, but not PP-2 and AG1478, also inhibited the hyperosmotic JNK activation. Cyclic AMP had no effect on hyperosmotic Yes and JNK activation but prevented EGFR/Yes association and EGFR activation in an H89-sensitive way. When the hyperosmolarity-induced Yes-EGFR protein complex started to disappear after 30 min, an association between EGFR and CD95 became apparent, which was followed by CD95 tyrosine phosphorylation and activation. SU6656 but not PP-2 also inhibited EGFR/CD95 association, CD95 tyrosine phosphorylation, CD95 membrane trafficking, and death-inducing signaling complex (DISC) formation. EGFR knockdown had no effect on hyperosmotic Yes activation but prevented CD95 tyrosine phosphorylation, membrane targeting, and DISC formation. Hyperosmotic EGFR and CD95 activation was also largely blunted following Yes knockdown. The data suggest that hyperosmotic signaling triggers an oxidative stress-dependent Yes activation, which is followed by JNK and EGFR activation and subsequent activation of the CD95 system. However, the functional relevance of hyperosmolarity-induced Fyn and Lck activation remains to be elucidated.